The present study aims to advance the extant research base by evaluating the implementation and effectiveness of an academic vocabulary program designed for use in mainstream middle school classrooms with high proportions of language minority learners. The quasi-experimental, mixed-methods study was conducted in 21 classes (13 treatment matched to 8 control) in seven middle schools in a large district, with 476 sixth-grade students (346 language minority learners, 130 native English speakers). Classroom observations and teacher logs indicated the 18-week program was implemented with good fidelity and that the approach contrasted sharply with the standard district English language arts (ELA) curriculum. Multilevel modeling indicated that the program resulted in significant effects on several aspects of vocabulary knowledge, including meanings of taught words (d = 0.39; p < .0001), morphological awareness (d = 0.20; p = .0003), and the word meanings as presented in expository text (d = 0.20; p = .0227). The program also yielded marginally significant, but promising effects on a depth of word knowledge measure (d = 0.15; p =0.0830) and a norm-referenced measure of reading comprehension (d = 0.15; p = .0568) . No effects were found on a norm-referenced vocabulary measure. These effects were comparable for language minority learners and their native-English-speaking classmates. Data from teachers shed light on the challenges of meeting students' diverse instructional needs and the roles of curriculum and professional networks in building instructional capacity. The findings show promise in developing effective multifaceted vocabulary instruction for implementation by ELA teachers in middle school classrooms with high numbers of language minority learners.
S tudents attending schools in urban settings rarely experience the same opportunities to learn literacy skills as their counterparts in suburban settings (Gándara, Rumberger, Maxwell-Jolly, & Callahan, 2003; Hakuta, 1998; Snow, Burns, & Griffin, 1998) . Urban schools-schools located in large city centers and characterized by high concentrations of students of color and students from low-income backgrounds-have historically suffered from limited educational resources (e.g., shortages of qualified teachers, high teacher turnover, large class sizes, inadequately rigorous curriculum; Anyon, 1980 Anyon, , 1997 Lankford, Loeb, & Wyckoff, 2002 ; National Center for Education Statistics (NCES), 2009a , 2009b . It is thus not surprising that students in urban schools disproportionately demonstrate belowaverage outcomes on large-scale assessments. For example, a recent analysis of National Assessment of Educational Progress (NAEP) data from large city districts demonstrated that 10 of the 11 participating districts had high-in some cases staggeringly highproportions of learners scoring below established proficiency levels (Lutkus, Grigg, & Donahue, 2007) . In 6 of the 11 districts studied, more than 50% of students scored below basic in reading as compared with the national rate of 34%. These differences in student outcomes by school context raise questions about what types of instructional and curricular resources can be brought to bear to improve reading performance in settings characterized by low performance; increasing opportunities to learn for students in urban schools is imperative for their personal and academic success. Of particular concern is the growing population of language minority learners, who often have even fewer opportunities to learn than their native-English-speaking peers within the same schools (Gándara et al., 2003; Hakuta, 1998; Snow et al., 1998) ; a large proportion of these learners demonstrate reading comprehension difficulties, particularly after the primary grades (August & Shanahan, 2006) .
A step toward effective reform to increase adolescent literacy rates is the development of empirically based approaches to promote students' reading comprehension skills (Biancarosa & Snow, 2006; Moore, Bean, Birdyshaw, & Rycik, 1999) . Limited vocabulary knowledge is a potential source of reading comprehension difficulties, especially among older struggling readers, whether language minority learners or native English speakers (e.g., Bailey, 2006; Biancarosa & Snow, 2006; Chall & Jacobs, 2003; Fillmore, 1982 ; National Institute of Child Health and Human Development [NICHD], 2000; RAND Reading Study Group, 2002; Stahl & Nagy, 2006; Valdés, 2000) . The relationship between vocabulary and reading comprehension is thought to be reciprocal-knowing more words facilitates successful comprehension, while successful comprehension and wider reading lead to opportunities to learn more words (Freebody & Anderson, 1983; Stanovich, 1986) . Differences in both vocabulary knowledge and reading outcomes between native speakers and language minority learners have been shown to widen over time (Kieffer, 2008; Nakamoto, Lindsey, & Manis, 2007) . Thus, the primary goal of the present study was to evaluate the effectiveness of an academic vocabulary program designed to promote the reading comprehension skills of learners in low-performing urban middle school classrooms with high numbers of language minority learners. A secondary goal was to investigate its ease of implementation, defined by teachers' use and their insights about the program implementation.
Vocabulary Development
Reading comprehension is a complex skill that requires higher level processing, such as drawing on prior knowledge, making inferences, and resolving structural and semantic ambiguities while reading, and also involves the integration of many specific linguistic and cognitive skills (e.g., word reading, syntactic awareness) with background and cultural knowledge (Alexander & Jetton, 2000; Kintsch, 1994; McNamara, Kintsch, Songer, & Kintsch, 1996) . Each of these components of effective comprehension necessarily draws on vocabulary knowledge; once words are decoded accurately, the reader must grasp the words' meanings to comprehend clauses, propositions, and paragraphs.
Vocabulary knowledge is likewise multidimensional and complex in nature; knowing a word well requires a combination of different types of knowledge: its definition, its relationship to other words, its connotations in different contexts (i.e., polysemy), and its transformation into other morphological forms (Nagy & Scott, 2000; Stahl, 1999) . Knowledge of a wordparticularly an abstract, conceptually sophisticated word-is thought to develop incrementally over time, with students gaining additional information about a word with each meaningful, contextualized encounter with it. Thus, vocabulary is considered both a key mechanism in and an important effect of metacognitive processes within the reading comprehension process; students who know more words have more abstract language at their disposal with which to be strategic while reading, and students with developed understanding of language and strategies to manipulate language will learn words more successfully (RAND Reading Study Group, 2002; Ruddell & Unrau, 2004; Sweet & Snow, 2004) . Whereas skilled readers acquire much of their vocabulary through encounters with unfamiliar words while reading (Sternberg, 1987) , children with impoverished vocabularies cannot necessarily rely on learning words through wide reading. Because struggling readers read less than their typically achieving peers, they encounter fewer words, especially low-frequency words, than do skilled readers (Stanovich, 1986) . These learners also suffer from less developed metacognitive strategies for word learning; they are less equipped to use surrounding words and grammatical clues to glean the meaning of unfamiliar words from context, and often cannot rely on surrounding known words because the ratio of known to unknown words is too high (e.g., Carver, 1994; Stoller & Grabe, 1995) .
Language minority learners are especially likely to have underdeveloped English vocabularies (August, Carlo, Dressler, & Snow, 2005) , even when from middle-income backgrounds (Umbel, Pearson, Fernandez, & Oller, 1992) . The largest and fastest-growing populations of language minority learners in the U.S. are students who immigrated before kindergarten and U.S.-born children of immigrants (Capps et al., 2005) . This population enrolls in U.S. schools at kindergarten; by middle school, few of these learners need instruction in basic English, yet many lack the academic English vocabulary central to text comprehension and school success (Scarcella, 2003) . For example, in several studies with language minority learners in the elementary and middle school years-whether formally designated limited English proficient or not-these students' vocabulary levels are well below average (Manis, Lindsey, & Bailey, 2004; McLaughlin et al., 2000; Proctor, Carlo, August, & Snow, 2005; Swanson, Saez, & Gerber, 2006) . However, of significant importance when considering the design and delivery of effective intervention strategies to serve language minority learners is that comparative work suggests these vocabulary levels are only slightly lower than many of their classmates who are monolingual speakers (Beech & Keys, 1997; Droop & Verhoeven, 2003; Hutchinson, Whiteley, Smith, & Connors, 2003; Leseman & de Jong, 1998; Verhoeven, 2000) . In these studies, the practical importance of this difference is minimal, suggesting the promise of a whole-classroom approach to intervention. Thus, the design of this study was based on the premise that many struggling readers in mainstream classroomswhether language minority or not-lack the specialized academic language of text needed for school success. In analyzing program effects, therefore, a guiding question was whether there were differences between language minority learners and their monolingual classmates in their response to instruction.
Vocabulary Instruction
For several decades, research in elementary schools has documented that most classrooms incorporate little, if any, systematic and explicit vocabulary instruction into the curriculum (Durkin, 1978; Roser & Juel, 1982; Scott, Jamieson-Noel, & Asselin, 2003; Watts, 1995) . Although less is known about typical instruction in middle school classrooms, it is likely that they incorporate even less attention to vocabulary, given their focus on literature and content learning and given that supplemental interventions provided for struggling readers in the middle and high school grades tend to focus on word-level reading skills, particularly in the domain of fluency, with only superficial attention, if any, given to language development (Deshler, Palincsar, Biancarosa, & Nair, 2007) . Going forward, research must focus on effective instructional practices to promote vocabulary development as it relates to comprehending and analyzing texts in the middle and high school years, and simultaneously document the ways in which these practices as implemented differ from standard teaching practices in the English language arts classroom.
Three guiding principles of vocabulary instruction anchored the approach that we developed and evaluated in the present study. First, in light of the complexity of knowing a word, there is a growing consensus that vocabulary instruction should be characterized by the promotion of deep understanding of a relatively small number of words, their elements, and semantically and morphologically related words in rich contexts (e.g., Graves, 2000 Graves, , 2006 Stahl & Nagy, 2006) . This contrasts with the practice, sometimes found in vocabulary curricular materials, of teaching shallow knowledge of a large number of words from a list or workbook, with each word's definition taught on one or two occasions, which is not likely to influence reading comprehension skills. Second, the words to be taught deeply should be very high utility in nature; specifically, the words taught should be general-purpose academic words (e.g., analyze, frequent, abstract; Beck, McKeown, & Kucan, 2002; Graves, 2000 Graves, , 2006 Stahl & Nagy, 2006) , as opposed to the low-frequency and often relatively unimportant, if colorful and exotic, words (e.g., refuge, burrowed) that are sometimes selected by teachers or targeted for instruction by textbooks (Hiebert, 2005) . Word selection is especially important when teaching students with impoverished vocabularies; given the enormity of the word-learning task, no teacher or curriculum can teach or expose students to the thousands of unknown words needed for academic success. Thus, the third principle for effective vocabulary instruction that guided the development of the program is to balance direct teaching with teaching word-learning strategies to equip students with cognitive tools to learn words independently, such as using contextual cues (Fukkink & de Glopper, 1998; Swanborn & de Glopper, 1999) and using one's morphological awareness skills (Baumann et al., 2002 , Baumann, Kame'enui, & Ash, 2003 Kieffer & Lesaux, 2008; Nagy, Berninger, & Abbott, 2006) .
Having identified these guiding principles, we reviewed existing research to provide us with information about the nature of the instruction itself, drawing on several reviews of research (Baumann et al., 2003; Beck et al., 2002; Graves, 2000; Stahl & Fairbanks, 1986) as well as individual empirical studies (Baumann et al., 2002 (Baumann et al., , 2003 Beck & McKeown, 2007; Carlo et al., 2004; Coyne, McCoach, Loftus, Zipoli, & Kapp, 2009; Lubliner & Smetana, 2005) . Thus, there are several features of the program lessons and activities to promote student knowledge, including frequent encounters with the words across contexts; the use of definitional and contextual information to learn and determine word meanings; a balance of direct instruction in word meanings with teaching cognitive strategies for word learning; and the crucial element of designing lessons to promote the active processing of target word meanings. In creating opportunities for active processing, we also committed to integrating the four language skills-listening, speaking, reading, and writing-to enrich students' opportunities to learn (e.g., Calderón, 2007; Peregoy & Boyle, 2008) and to ensure the program was suited for the standards-based English language arts classroom (California Department of Education, 1997). Finally, we incorporated the use of collaborative learning activities, given the strong sociolinguistic evidence for the benefits of peer interaction for language and metacognitive development (see August & Hakuta, 1997; Ellis, 1994; McLaughlin, 1985) .
In spite of these principles, which may well apply to older learners, existing research on vocabulary instruction has been largely limited to students in elementary schools. For example, of the 50 vocabulary intervention studies focused on monolingual English speakers that were reviewed by The National Reading Panel (NICHD, 2000) , 39 were conducted with students in elementary school. Moreover, the majority of vocabulary studies-whether conducted with young students or adolescents-are short-term training studies, with intervention often administered in small groups, and focused primarily on one aspect of vocabulary or strategy for word learning (for relevant reviews see Fukkink & de Glopper, 1998; NICHD, 2000; Stahl & Fairbanks, 1986) . Since the National Reading Panel Report in 2000, a handful of studies have been published-some investigating the effects of a comprehensive approach to vocabulary instruction (e.g., Beck & McKeown, 2007; Lubliner & Smetana, 2005; Nelson & Stage, 2007) , some comparing single approaches (e.g., Coyne et al., 2009) . Together, these studies vary significantly with respect to age and target population but suggest the promise of these techniques as well as the challenge of moving students' vocabularies forward.
The vocabulary intervention research conducted with language minority learners is extremely scarce and limited in scope. In their review, Shanahan and Beck (2006) identified only three vocabulary intervention studies published between 1980 and 2005 that were conducted with language minority learners (Carlo et al., 2004; Pérez, 1981; Vaughn-Shavuo, 1990) . Of the three studies, two were conducted with young students (Pérez, 1981; Vaughn-Shavuo, 1990) , one of which featured small-group, daily instruction (30 minutes) for 3 weeks, while the other featured whole-class, daily instruction (20 minutes) for 12 weeks.
There is an obvious need for more research focused on empirically based effective vocabulary instruction for language minority learners, particularly in the middle school grades when the curriculum demands that students have a command of many abstract and conceptually complex words to read textbooks independently. If such research is going to inform instructional improvement at scale, it must be conducted in ecologically valid ways. First, there is a need for studies that test classroom-based interventions that feature a comprehensive approach to vocabulary instruction that can be readily adopted by teachers, in contrast to training studies that focus on only one aspect of vocabulary knowledge. Second, given the linguistic diversity inherent in today's school-aged population, interventions should be designed with language minority learners in mind, but should also be appropriate for their monolingual classmates; as noted, analyses should focus on the effects on each group of students, ensuring interventions meet the specific needs of language minority learners and do not carry hidden costs for the monolingual speaker. Finally, these studies must also focus on the important role of student engagement when designing instruction for the middle school student who struggles with reading, and must similarly focus on providing teachers with programs that can be implemented with ease.
There is only one published study to date that has evaluated the efficacy of classroom vocabulary instruction for children from linguistically diverse backgrounds who are beyond the primary grades, in this case upper elementary students. In their evaluation study, conducted with 254 fifth-grade English-language learners and their monolingual English-speaking classmates from 9 classrooms in 4 schools, Carlo et al. (2004) used a 15-week program (Vocabulary Improvement Program; Lively, August, Carlo, & Snow, 2003) . The program is comprehensive in nature, focusing on a balance of direct instruction in word knowledge and word-learning strategies and incorporating text into word study. Measured against instruction in comparison schools, the program produced significant gains in vocabulary knowledge and reading comprehension on researcher-developed tasks for both language minority learners and their nativeEnglish-speaking classmates. Consistent with the current principles of effective vocabulary instruction, the authors concluded that the program's emphasis on learning about words over simply learning words is reflected in the results of the study. Although the results from this single study highlight the promise of these instructional principles and have some application to the present study, they require confirmation in different instructional contexts and using different materials. In particular, there is a pressing need for research in middle school contexts to determine if these principles can be integrated into effective materials that are appropriate for early adolescent learners and their teachers.
The present study aims to advance the extant research base by evaluating the effects of a program designed to bring theoretically based strategic and explicit vocabulary instruction into low-performing middle school classrooms with high numbers of language minority learners. Developing empirically based instructional programs for use in middle schools represents a first, important step toward student improvement. A second important step is to explicitly consider the process of increasing opportunities to learn in urban middle schools, i.e., schools in large city centers characterized by high concentrations of students of color or from low-income backgrounds and possessing limited educational resources. Improving instruction is not just about designing effective programs to meet students' needs, but also about meeting teachers' needs such that the program can be implemented with relative ease and with efficacy (Donovan, Wigdor, & Snow, 2003) .
Despite the importance of vocabulary knowledge for older readers and its role in the academic difficulties of many learners, it is rarely an emphasis in middle school curricula. Historically, middle schools have retained distinctions between English language arts and content courses, with English language arts curricula emphasizing literary response and analysis, rather than comprehension of a variety of texts. Moreover, many middle school teachers consider themselves teachers of academic content, not as literacy teachers (for relevant discussions see Frey, 2002; Lee, Dedrick, & Smith, 1991; Rex & Nelson, 2004) . As a result, reading instruction is conceptualized as the function of primary school curricula, to "prepare" students for successful achievement in the middle school years. Although policymakers have begun to shift their attention to instructional reform in middle school literacy, instruction in vocabulary development and related comprehension skills for learning from text continues to play only a very minor role, if any, in middle schools across the nation (Biancarosa & Snow, 2006; National Council of Teachers of English, 2006; Wade & Moje, 2000) . Thus, if the evidence is going to contribute to middle school literacy reform at scale, the challenge for researchers is in fact twofold: (1) to demonstrate evidence of efficacious literacy programs for mainstream middle school classrooms; and (2) to identify potential factors that may influence their ease of implementation and sustained use in mainstream classrooms.
Present Study
The primary goal of the present study was to generate new insights related to vocabulary instruction by evaluating the effects of a vocabulary program designedbased on the principles delineated earlier-for use in low-performing middle schools with high numbers of language minority learners in order to bolster students' vocabulary and reading comprehension skills. Given that the ultimate success of such a program will also depend upon its usefulness in engaging teachers and students in this challenging work, a secondary goal was to gain insights into its use and ease of implementation in these mainstream classrooms. In this light, we collected data on fidelity of implementation (i.e., amount of time, lessons completed, quality of targeted instructional elements) as well as data on teachers' insights and perceptions of implementing such an instructional approach (i.e., their views of the supports and challenges involved in improving instruction). Finally, given the backdrop of middle school literacy reform, we also collected data to shed light on how this theory-based vocabulary instruction contrasted with standard practice in the participating classrooms.
Although the study was designed to address the theoretical and practical need for vocabulary intervention research as described previously, it was also designed to have technical characteristics that meet the criteria set forth by Slavin and colleagues (most recently articulated in Slavin, Cheung, Groff, & Lake, 2008) for studies that can be included in best-evidence syntheses, with particular application to evaluations of middle and high school reading programs. These criteria include: comparison of children in classrooms using a given program to those in control classrooms using an alternative program or standard practice, studies using random assignment or matching with appropriate adjustments for any pretest differences (e.g., covariates), pretest data on the students and acceptable levels of difference in achievement between treatment and control classrooms (i.e., no more than 50% of a standard deviation), dependent measures that include a quantitative measure of reading performance, study duration of a minimum of 12 weeks, and at least two teachers and 15 students in each treatment group. This study meets each of these criteria, as outlined in the relevant paragraphs that follow.
The study was guided by three specific research questions: 
Method

Participants
The participants included 476 sixth-grade students (346 language minority learners and 130 native English speakers) and their teachers (n = 19), from seven middle schools in an urban district in the southwestern United States. The student sample was 53% female, and the median age of participants at the beginning of the intervention period was 11 years and 11 months. At pretest, the mean score for the sample on the Gates-MacGinitie Reading Comprehension Test, Fourth Edition (2000) was the 35th percentile. The study design and selection procedure (described in the next section) yielded 12 teachers teaching 13 sections with 296 students in the treatment group, and 7 teachers teaching 8 sections with 180 students in the control group. Of note, the initial sample included 580 students, however, 94 students did not complete their academic year in the same classroom or school, in large part due to withinschool mobility; there were no differences on any pretest achievement measures between those students who left the study and those who remained. Table 1 presents descriptive statistics on the demographics of the sample. As shown, participating students were ethnically and linguistically diverse, with approximately three fourths of students reporting a language other than English spoken at home. Information on language minority learner status and race/ethnicity was obtained by a survey administered to all participating students. Students who reported speaking English exclusively at home were classified as native English speakers, whereas students reporting that a language other than English was spoken at home to any degree were classified as language minority learners. This broad definition for language minority learner includes students whose families speak English predominately and those who speak English and another language in equal amounts, as well as those from homes in which another language predominates, consistent with the definition of this population offered by the National Literacy Panel on Language Minority Children and Youth (August & Shanahan, 2006) . Students reported one or more racial/ethnicity group(s) with which they identify from six categories, chosen based on the school district's demographic reports: African American, Asian American, Caucasian/White, Hispanic/Latino, Pacific Islander, or Other. All language minority learners in the study had received all of their instruction in English.
The participating teachers varied with respect to years of teaching experience and level of higher education, but this variation was comparable across the treatment and control groups. Three teachers had between 1 and 2 years of teaching experience, 4 teachers had between 3 and 5 years of teaching experience, 7 teachers had between 5 and 16 years of teaching experience, and 5 teachers had between 16 and 30 years of teaching experience. Ten teachers reported their highest degree to be a bachelor's degree, while 9 teachers reported having a master's degree. Thus, the median teacher for the sample had taught for between 5 and 16 years and held a bachelor's degree.
The seven participating schools were largely representative of schools in urban districts in Californiadistricts in large cities, characterized by racial, linguistic, and economic diversity. The student population in each school comprised a large percentage of students of color (median = 66.9%; ranging from 43.5% to 96.4%) and of students from low-income backgrounds (median = 58.4%; ranging from 24.4% to 100.0%).
Study Design
The study is quasi-experimental in nature. Having selected schools based on student population and the match between the program and the needs of a sizeable group of their sixth-grade students, the principals from participating schools opted into the study. Together with the principal, in each of the seven schools, we identified all mainstream sixth-grade English language arts sections (i.e., groups of students). We excluded sections that were specially designated as gifted and talented education sections or as structured English immersion sections for recent immigrants with very limited English proficiency. Then, we were able to examine the characteristics of the sections (e.g., student achievement, student demographics) to determine what would create an approximate match between the treatment and control conditions within each school. The principal then sought approval from this pool of teachers (approximately three per school), with one or two teachers agreeing to deliver the academic vocabulary program intervention, and another teacher agreeing to have her or his students serve as the control group.
1 Because each sixth-grade teacher typically taught several sections of students, we sampled one section for each teacher. The sampling from each teacher's possible sections was random, though not independent for each teacher within a school; in each school, the section for the first teacher was selected at random and then the section for each remaining teacher was chosen at random from only those sections taught at a different time than the first section to facilitate efficient and cost-effective data collection. In the case of two teachers, we sampled two sections to capture a more representative range of their students' performance. Each of these two teachers had one section in which students with quite low achievement predominated as well as additional sections that were more representative of the overall population of the school. The number of available teachers and sections differed by school due to differing enrollment and numbers of excluded sections, yielding between two and four sections in each school.
Intervention Program
The intervention was a text-based academic language program, which we refer to as Academic Language Instruction for All Students (ALIAS) developed for use in mainstream, low-performing English language arts classrooms with high numbers of language minority learners. The program was 18 weeks in length, featuring 8 two-week units, each consisting of an 8-day lesson cycle, and 2 one-week review units. Each daily lesson in the cycle was designed to be 45 minutes, with lessons delivered 4 days per week. These 45 minute lessons were implemented in the context of the participating schools' English language arts block, which lasted between 90 and 120 minutes a day. It is worth noting that at the time of the study, district curriculum leaders felt that 45 minutes was a substantial but appropriate investment of time, given their concern that teachers have trouble planning effectively for such long blocks and have received generally limited guidance on how to do so. As described in what follows and in the Appendix, instructional activities in the 8-day lesson cycle were designed to build knowledge of the words incrementally over time by providing multiple exposures to the words in different forms and in different meaningful contexts.
Each unit revolved around a short piece of engaging informational text-a feature article from Time for Kids magazine, to which the participating school district subscribes. We selected texts on the basis of several criteria: potential for student engagement, readability at the fourth-to sixth-grade instructional level, length, and the opportunities available for teaching academic vocabulary. Several of the texts featured topics salient to adolescent youth culture, such as single-gender classrooms and television viewing rates, while others addressed issues of diversity, such as how different ethnic groups in Africa learn to get along.
As shown in Table 2 , from each text, we chose 8 or 9 high-utility academic words that appeared in both the text and on the academic word list (AWL; Coxhead, 2000) . The AWL is an empirically based compilation of words (e.g., evidence, method, integrate) that appear frequently in texts across many academic disciplines (distinct from discipline-specific words such as parallelogram, antebellum, metaphor) but occur more rarely in oral conversation and narrative texts; as such, the list represents words that are most worth teaching and learning across academic disciplines. The AWL was compiled from a corpus of 3.5 million words of written academic text by examining the range and frequency of words outside the first 2,000 most frequently occurring words of English. The AWL contains 570 word families that account for approximately 10% of the total words in academic texts but only 1.4% of the total words in a fiction collection of the same size. This academic domain of vocabulary thus represents highutility words that appear commonly in expository text but are not specific to any particular academic discipline. Originally generated based on an analysis of university textbooks (Coxhead, 2000) , these words also appear frequently in sixth-grade content area textbooks (Nair, 2007) . As noted, each unit focused on 8 or 9 academic words throughout the 8 days; a total of 72 words were taught in the program. Of note, to ensure the instruction was authentic, meaningful, and engaging, not every target word appears in every day's lesson; rather, selected words were used to process content and meet lesson objectives. Each unit provided between 3 and 4 exposures to each word and a range across each day of 2 to 5 times. Across the program, 11 words were target words in 2 units and thus students had more exposures to each of these words.
The 8-day cycle included a variety of whole-group, small-group, and independent activities designed to promote deep processing through opportunities for listening, speaking, reading, and writing with the words. Table 3 provides a description of each day in the cycle, including sample lesson components, the rationale as we provided it to teachers (which was listed in the materials under the heading What's the Point?), the rationale from research and scholarship for this type of activity, and brief sample excerpts from the teacher materials. In the process of implementing the general principles Rather than simply memorizing vocabulary, students will be invested and engaged in learning concepts and acquiring background knowledge as they read the text, and then they will begin to map the labels (words) onto these new concepts. Using the text to introduce an engaging topic also provides a meaningful context for discussing the words throughout the unit.
A range of studies have supported the importance of both definitional and contextual information (Stahl & Fairbanks, 1986; Stahl & Nagy, 2006 With input and discussion about the words' meanings from the text, the teacher and their classmates, students will begin to form an accurate understanding of the words. Teacher will be able to build on students' prior knowledge while immediately clarifying any misinformation as the students share their ideas aloud.
1. Cognitive research indicates the importance of schema activation prior to the development of more complex schema (Bransford, 2004 (Stahl & Nagy, 2006, p.65) .
Context clues reviewed: *Let's do some more work with context clues. Look at these two sentences using a familiar word, scores, and let's practice how to use context to determine meaning:
• The new player on the soccer team scores a goal every game.
• Sonia has the best test scores in the class.
Informal Definitions:
• On scrap paper, students write down all they know about each word.
• Students share word knowledge; the teacher confirms and posts accurate information and contributes necessary additional information to define each word.
• Class comes up with informal definitions using information generated together.
Day 3
• Answer text-based questions using target words as a whole-group and in pairs.
• Share answers with classmates orally.
Students apply information drawn from dictionary and personal definitions as they work together to answer literal and inferential questions from the text. This allows them to use target words in a scaffolded, highly contextualized situation, first orally, and then in writing.
1. Several studies have highlighted the importance of deep processing through oral and written activities (Beck et al., 2002; Carlo et al., 2004; Graves, 2006; Stahl & Nagy, 2006 (Blachowicz & Fisher, 2007, p. 193 This task provides a different modality for thinking about word meaning. Students move toward a much deeper understanding of the word by making a productive representation of each target word and creating a sentence that uses the word accurately. Both of these tasks entail a metacognitive aspect, namely "knowing that I know enough to represent this word in a picture...knowing that I know enough to recognize when the word makes sense in a sentence." On this day, students work on an independent task, which allows them to focus on their own word knowledge, and also allows the teacher to assess understanding.
1. Creating scenarios around words as contexts for deep processing is recommended (Stahl & Nagy, 2006) . 2. "When you ask students to construct a picture, symbol or graphic representation of a term, they are forced to think of the term in a totally different way" (Marzano & Pickering, 2005, p 21 ). 3. Asking students to make judgments about the sensical and nonsensical use of words in sentences provides an opportunity for deep processing (Carlo et al., 2004 ).
• Teacher thinks aloud while sketching the word discrimination:
"I know that discrimination refers to when a person is treated unfairly for any number of reasons, such as age or gender or race or religion. This is a bit of a hard one to draw, but I think I am going to make a picture of a kids' clubhouse and I am going to put a sign on the door that says, "No girls allowed!" While this is just a kids' clubhouse, it is still discrimination described here because the girls are not allowed in just because they are girls."
Day 5 Morphology lesson:
• Teach specific target suffixes directly.
• Lead whole-class discussion to complete a word form chart using forms of the target words.
• Provide student practice with making and recognizing word forms in writing and revising activities related to the theme of the text.
The purpose of this lesson is to provide direct instruction in word forms. Teaching morphology gives students an understanding of how words are related and how they can figure out unknown words by using word parts. This lesson addresses both word-specific knowledge (e.g., different forms of the target words) and word-general skills (e.g., how to be metacognitive about breaking down words).
Studies have shown the benefits of morphology instruction (Baumann et al., 2002; Carlo et al., 2004) , leading scholars to recommend this strategy (Stahl & Nagy, 2006 Students will engage in a highly supported process for planning and organizing their writing, in order to help them create a coherent piece of persuasive writing that uses some of the target words.
Skilled writers are more knowledgeable about the process of writing than less skilled writers (e.g., Saddler & Graham, 2007) .
Example of a writing prompt-agree or disagree? Respond to one of the following statements:
• Parents who want single-gender education for their children should send them to private schools. • All middles schools should have single-gender classes because then all students would be successful.
• Title IX has made all school sports programs fair and equal for all students.
• Students who attend singlegender schools will be more successful in life. Example of a review unit task, Interactive Crossword:
Students work in pairs to complete a crossword; one student has all the across words filled in, the other has only down words filled in. Students take turns defining each target word for their partners who then use the word to complete items on their crossword. for effective vocabulary instruction described above, we drew on reports from individual experimental and quasi-experimental studies (e.g., Baumann et al., 2003; Carlo et al., 2004) , but also from the fuller descriptions of activities available in research-based books for teachers (e.g., Stahl & Nagy, 2006) . In a few cases to select additional activities for deep processing of academic words, we drew on promising approaches recommended by practice-based scholarship (e.g., Blachowicz & Fisher, 2007; Marzano & Pickering, 2005) . As can be seen by examining the lesson components for each day, the instructional cycle follows a developmental sequence of specific activities for building up word knowledge incrementally, beginning with exposure to the word through text, activation of students' prior knowledge of the word, work on the target word's meaning in the context of the text, introduction of additional meanings of the word, a morphological analysis of different forms of the word, and finally, use of the word in students' own writing. Figure 1 provides a visual metaphor of a brick wall that was used to illustrate for the teachers how the lesson cycle built vocabulary knowledge incrementally over the eight days. The one-week review units included cooperative games focused on the previously taught words as well as opportunities to reteach specific words or morphological skills with which students were struggling, identified based on assessments used during the week. The first review unit featured words from the first of half the program and the second featured words from across the entire program. The program materials provided to teachers included a map of the eight-day cycle, a quick reference sheet for the activities, a one-page outline for each daily lesson listing the essential components, and a more elaborated instructional model or sample script for potential teacher and student talk for each activity; the one-page outline and the instructional model are provided as examples in the Appendix.
To support the implementation of the intervention, teachers met with a program specialist-a former bilingual teacher with extensive experience in the district who had been trained by the research team-on a monthly basis. The meetings were designed to be supportive and based on teachers' implementation needs, with an organic format in which the program specialist addressed questions and issues, from minor logistical details to more substantive issues about the program, such as troubleshooting difficult lessons. In some cases, these meetings were conducted with more than one teacher at the same school and thus also provided an opportunity for teachers to discuss the instruction with their colleagues.
Measures
Student Measures of Language and Reading
Stanford Achievement Test-10th Edition: Reading Vocabulary Subtest (The Intermediate II, fall of sixth grade form was used at pretest and the Intermediate III, spring of sixth grade form was used at posttest.) This standardized, normreferenced test is a widely used assessment of grade-level reading vocabulary knowledge in which students are asked to identify synonyms for a given word, identify the meaning of a rare word in a sentence context, and match sentences in which a word with multiple meanings is used in the same way. The publisher provides 
Target Word Mastery
This researcher-created measure is a 32-item multiplechoice task in which students choose a synonym for a given word drawn from the words taught in the curriculum. During pilot testing, 45 items were created based on 45 words randomly selected from the total 72 target words, and the 32 items with the most evidence of reliability and validity were selected. The estimate of internal consistency reliability for this task in the current sample prior to treatment was good (Cronbach's α = 0.85). A prior study using a version of this task provided convergent and divergent validity evidence and extensive research provides evidence for the validity of this commonly used method for assessing vocabulary.
Word Association
Depth of vocabulary knowledge of the target words was assessed with the Word Association task. Drawing on the design of tasks used in prior research (Carlo et al., 2004; Schoonen & Verhallen, 1998 , cited in Carlo et al., 2004 , this task taps students' knowledge of paradigmatic associations (e.g., that effect can be substituted for consequence while preserving meaning) and syntagmatic associations (e.g., that an effect can be caused). The task consisted of 15 items, each of which drew on knowledge of words taught in the program. During pilot testing, 30 items were created based on 30 target words randomly selected from the 50 target words not assessed on the Word-Meanings-in-Context or Morphological Decomposition tasks; based on pilot results, 15 items that had appropriate distracters and that reliably tapped this single construct were selected. Each target word appeared in the center of a box, surrounded by six other words, three of which were immutably associated with the target word, and three of which were only circumstantially related to the target word. For instance, effect has immutable associations with cause, consequence, and result, but only circumstantial associations with negative, policy, and people. Students were instructed to choose the three words that "always go with the target word" and provided with feedback on two practice items using common words (i.e., foot and dog). The estimate of internal consistency for this task with the current sample prior to treatment was adequate 2 (α = 0.78). In addition to validity evidence provided by prior studies (Carlo et al., 2004; Schoonen & Verhallen, 1998 , cited in Carlo et al., 2004 , convergent evidence from the current sample prior to treatment includes strong correlations with the other standardized and researcher-created measures of vocabulary knowledge (r = 0.67 to 0.69) and divergent evidence includes weaker correlations with a nonword morphological awareness measure (r = 0.47).
Morphological Awareness
Students' morphological skills were assessed using the Morphological Decomposition Task, an instrument that we created based on previous research (Carlisle, 2000; Carlo et al., 2004) . In this task, testers provide students with a word with a derivational suffix (e.g., complexity) and ask them to extract the base word (e.g., complex) to complete a sentence (e.g., The problem is ___________). The task included 18 items, 9 of which included words taught in the program. The nine target words were selected from those not assessed on the Word-Meaningsin-Context measure that could be derived clearly with the three suffixes chosen (-ity, -sion/-tion, -al), which were judged to be the three most challenging and useful suffixes taught in the program. Test administrators read the word and sentence aloud to minimize the influence of word reading skills, and students responded with a written answer. Trained research assistants scored written answers to the task dichotomously using a detailed scoring guide that included a rubric along with sample correct and incorrect responses. Responses were scored as correct if they provided the correctly spelled form of the word or a phonetically justifiable version of the word form, such as posess for possess or durible for durable. Responses were scored as incorrect if they were morphologically unrelated words such as have for possess or hard for durable, when they were incorrectly decomposed responses such as poss or dura, or when they were ambiguous responses such as possese and durabil. In this way, we protected in part against the confounding of variation in students' ability to spell the base word with true variation in morphological awareness. The estimate of internal consistency reliability at posttest was appropriately high (Cronbach's α = 0.82), and interrater reliability, calculated based on double coding of 20% of the posttests, was very high (Agreement = 98%; Cohen's Kappa = 0.96). Several prior studies provide validity evidence for similar tasks using this item format, including convergent and divergent validity evidence (Carlisle, 2000; Carlo et al., 2004) and evidence of construct validity based on confirmatory factor analysis models (Wagner, Muse, & Tannenbaum, 2007) .
Word-Meanings-in-Context
Comprehension of target word meanings in the context of extended expository texts was assessed using the Words-Meanings-in-Context task, which was designed specifically for this study drawing on the framework proposed by Pearson, Hiebert, & Kamil (2007) . To complement the more decontextualized vocabulary measures, this measure sought to assess students' knowledge of the meanings of words in specific contexts as well as their global comprehension of texts that included the words taught. This task included both questions about target word meanings in context and questions about the meaning of the overall text; as such, it can be considered a contextualized vocabulary measure with a strong reading comprehension component. Although we had initially considered separating scores from the word-specific and text comprehension items, principal components analysis indicated that these two types of items tapped the same, unitary construct, and that such subscores would not yield reliably different information (details are available from the authors).
This task included five expository passages drawn from Time for Kids magazine that were candidates for inclusion in the program, but that do not appear in the final version. Students read each passage independently and answered multiple-choice comprehension questions during a 45 minute period, which was sufficient for all but a few students to complete the test. The items for each passage included one item measuring global comprehension of the passage (e.g., What is the main idea of this text?), one item that required students to make an inference across several statements in the passage (e.g., What do Alex, Joshua, and Nathan have in common?), and three items that tapped understanding of a taught target word in the context of the passage (e.g., What does major mean in the text? from a passage describing a teenager who can discuss every major Presidential candidate from 1896 to 2004). For the latter item type, the correct choice was an appropriate synonym (e.g., important for major in this context), whereas the distractors included another meaning for the target word that is not the meaning used in the passage (e.g., military officer), a word that is related to the content of the passage, but is not a meaning of the target word (e.g., Republican), and a word that looks similar to the target word and has a loose semantic relationship to the content of the passage (e.g., majority). As originally written, each passage contained three taught target words, which were thereby selected for assessment. After excluding two items that had virtually no correlation with the other items, the estimate of internal consistency reliability for the resulting 23-item task at posttest was adequate (α = 0.80). As convergent validity evidence in the current sample at posttest, the task had the strongest correlation with the standardized measure of reading comprehension (r = 0.70) and appropriately strong correlations with the vocabulary measures (r = 0.57 to 0.67). As divergent validity evidence, the lowest correlation for the task was with a morphological awareness measure that included nonwords (r = 0.45; details on this task are available from the authors).
Reading Comprehension
Gates-MacGinitie Reading Test, Fourth Edition: Reading Comprehension
This standardized, norm-referenced measure is a widely used assessment of students' global reading comprehension, in which students have 35 minutes to read several grade-level passages from expository and narrative texts and complete multiple-choice questions. We administered the sixth-grade version published in 2000. Form S was used at pretest and form T was used at posttest. The publisher reports Kuder-Richardson Formula 20 reliability coefficients of 0.90 to 0.92 for the sixth-grade test, as well as extensive validity evidence.
Classroom-Level Measures: Fidelity of Implementation
Fidelity of implementation was estimated and assessed using three methods: a weekly log completed by every teacher in the treatment group, classroom observations conducted in the treatment classrooms prior to and during the implementation of ALIAS, and classroom observations conducted in the control classrooms for the duration of the study.
Implementation Logs
Treatment teachers completed weekly implementation logs (n = 18 per teacher, total = 216 logs) through a password-protected website designed by the research team. On each weekly log, teachers completed four sections, one for each of the four daily lessons for that week. Each daily lesson section contained five subsections with the following headers:
1. Date of delivery 2. Minutes spent on ALIAS 3. Activities completed with a checklist of the three to six lesson components (e.g., preview and read aloud article, introduce target words) 4. Notes on strengths (optional; e.g., activities that were very effective or engaging) 5. Notes on weaknesses (e.g., activities that took longer than expected or did not meet the objectives)
Complete data was available for 95% of the logs, while the remaining 5% were missing due to a teachers' maternity leave of absence. The majority of logs (84%) were completed by the teachers on time on a weekly basis, while the remaining logs were completed retrospectively within approximately 4-6 weeks of the end of the unit, in response to individual requests from a member of the research team.
Classroom Observations in Treatment Classrooms
Trained research assistants observed treatment teachers on five to seven occasions during the intervention period, using an observation protocol with which they rated teachers' implementation of the intervention for fidelity (i.e., the presence of each of the three to six lesson components for a given daily lesson) and quality (i.e., ratings of low, medium, or high on a range of nine instructional quality variables specific to the intervention). Observations occurred every two to three weeks during the implementation period. We scheduled observations systematically to capture the same day in the same unit (e.g., Day 5 in Unit 5) across all teachers and to capture seven of the eight different daily lessons in the ALIAS lesson cycle and seven of the eight different units. Ratings for fidelity and quality were averaged across items and across observations to yield composite scores for each teacher. Thus, the reliability of the composite scores depends on both consistency among raters and consistency among items and can be summarized with a single Cronbach's α statistic. The estimate of reliability for the teacher-level composites were good for fidelity of implementation (0.76), quality of interventionspecific instruction (0.77), and quality of general instruction (0.85).
Classroom Observations in Control Classrooms
Control teachers were observed once prior to the start of the intervention period and three to four times during the intervention period. These observations lasted for 45 minutes and were divided into three 15-minute intervals, during which observers took field notes to provide rich description of the instruction taking place on an observation protocol. An independent coder, who was a graduate research assistant with prior teaching experience, coded the curricular content of each 15-minute interval based on these field notes as well as on video recordings of the observation when necessary. The coder used an a priori coding scheme with 10 categories for curricular content (e.g., vocabulary, reading comprehension with expository text, writing conventions) developed based on the categories used in the California state curricular content standards for English language arts. To estimate interrater reliability, the second author independently coded 20% of the protocols and attained 100% agreement with the original codes. Observers also coded any incidental vocabulary instruction observed on the observation protocol, using a coding scheme adapted from previous research (Gersten, Dimino, & Jayanthi, 2007) . After the completion of the 45-minute observation, observers rated the control teachers on 15 instructional quality indicators that were equivalent to those used in the treatment classrooms. Of these, 9 indicators were specific to the instructional approach used in intervention, although potentially observable in any classroom (e.g., Teacher affirms correct word definitions and usages; Teacher facilitates student talk) and 6 indicators were related to general instructional quality (e.g., Teacher is prepared for class; Teacher responds effectively to misbehavior). Ratings of instructional quality were averaged across items and observations, yielding two composites for each control teacher. Each control teacher was observed by two different observers, thus the reliability of the composites depends on both interrater and interitem consistency, which was estimated to be high (intervention-specific instructional quality, Cronbach's α = 0.84; general instructional quality, Cronbach's α = 0.84). The raters were not blind to the condition of the class they were observing, due to logistical concerns in observing the treatment teachers on specific days of the program and the necessity of ensuring that these observers were sufficiently familiar with the program to rate fidelity, as well as financial constraints in staffing the project efficiently.
Teacher Survey
To gain insight into how the ALIAS program may have influenced instructional practices, at the end of the study participating teachers completed a survey, in which they reported retrospectively on the frequency of specific classroom activities. The survey asked teachers to think back to a typical month of instruction and to report on how frequently the type of activity or instruction occurred in their classroom on a scale that included never, 1-2 times per week, 2-3 times per week, and 3-4 times per week. The items included 34 specific curricular elements (e.g., oral reading accuracy, word choice in writing) and 32 instructional methods (e.g., using graphic organizers, reading aloud) and types of student participation (e.g., discussing texts in pairs, completing a language arts worksheet). Treatment teachers reported both the frequency with which they typically included these elements in their instruction and on whether they spent more or less time on them during the treatment period. Eleven out of 12 treatment teachers and 6 out of the 7 control teachers provided complete data, while the remaining 2 teachers were unavailable at posttest due to medical leaves.
Teacher Interview
During the posttest, every treatment teacher was interviewed for approximately 30 minutes. Semistructured interviews were conducted one-on-one by two members of the investigator team using a common protocol, which was developed through an iterative process of drafting, piloting with nonparticipating teachers, and revision. The protocol included a presentation of the purpose of the interview, an assurance of confidentiality, and questions grouped around three broad categories derived from our research questions:
1. How was the program different from typical instruction? 2. What were barriers and facilitators of continuing use of the program? 3. What support for implementation was helpful or needed?
Specific questions within these categories explored the teachers' perceptions and use of the program in relation to its appropriateness given their students' needs, student response to instructional activities, and the specific supports that had been available to participating teachers.
In addition to open-ended questions under these categories (e.g., What support did you find helpful this year?), the protocol included related probes to be used to follow up when teachers did not volunteer responses on specific targeted issues (e.g.
, Did you collaborate with other teachers at your school who were teaching ALIAS?).
Following semistructured procedures, interviewers also asked participants to elaborate on and clarify comments to explore how the participants made meaning of their experiences. All interviews were audio recorded with the teachers' permission and subsequently transcribed.
Procedure
The study was conducted over the course of the 2007-2008 academic year. The classroom observations began in the fall and the pretest was conducted in December. The posttest took place within two weeks of completing the ALIAS program and was conducted between the end of May and July; five of the seven schools were on a traditional calendar and thus students took the posttest between the end of May and mid-June, while the other two schools were on a year-round schedule and thus students took the posttest in mid-July. Trained graduate research assistants with teaching backgrounds administered the student assessments, which were groupadministered in every participating classroom. The interviews with treatment teachers were conducted in a quiet room outside of the classroom, while the teacher's students were taking the posttest assessments.
Analytic Plan
Quantitative and qualitative analytic techniques were employed to address each of the three research questions. First, descriptive statistics were calculated to determine means and standard deviations for the student assessment data, followed by a series of multilevel models (also known as hierarchical linear models), which were fitted to investigate the impact of the intervention on student performance. Next, quantitative and qualitative analyses were undertaken to address the question about ease of program implementation. Descriptive statistics were calculated to investigate fidelity of implementation, including minutes of instruction and ratings of the quality of implementation and instruction. In turn, the results of the teacher survey were tabulated and qualitative coding was undertaken with the 593 total comments in the weekly log entries and the 11 teacher interviews conducted.
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The qualitative data were designed to complement the quantitative data by allowing for a process analysis to better understand the implementation of the intervention and its mechanisms (Yoshikawa, Weisner, Kalil, & Way, 2008) . This is particularly important given the situated complexities of teaching and learning (Sumara, 2000) . To analyze the interview data, we largely relied on an open coding approach, stemming from the grounded theory method (Maxwell, 2005; Strauss & Corbin, 1998) . A close initial reading of the transcripts was used to identify emergent themes that cut across the interviews as teachers described the implementation process. These emergent themes, together with the a priori themes reflected in the questions, formed the basis for our coding. A similar process was undertaken with the weekly logs which, because of their more open-ended structure, were coded primarily according to emergent themes. The coding was primarily focused on the comment responses provided in the columns labeled "Strengths" and "Weaknesses" for each lesson in every unit, and in the more general "Notes" section that appeared on every log. Throughout our analysis of both forms of qualitative data, we engaged in an iterative process that included building and revising theories and returning to the data to verify and refine our understanding of teachers' experiences of the implementation 4 .
Results
Impact on Student Achievement
As a precursor to the analyses carried out to determine the impact of the instruction, multilevel models with random effects for classroom and school were fitted to investigate whether students in the treatment and control groups significantly differed at pretest on any of the measures. Likelihood ratio tests indicated that there were no statistically significant differences at pretest (SAT-10 Reading Vocabulary: p = .2674; Target Word Mastery: p = .0811; Gates-MacGinitie Reading Comprehension: p = .0947; Morphological Decomposition: p = .5610). The magnitude of the raw differences between treatment and control indicated that the control group was (nonsignificantly) higher than the treatment group on each measure at pretest; these slight differences conform to the criteria for best evidence set forth by Slavin et al. (2008) , described previously. The left three columns in Table 4 display the pretest scores on the student outcome measures for the entire sample and by treatment and control.
To evaluate whether the intervention had an impact on students' performance, we fitted a sequence of multilevel models in which the posttest score for each measure was regressed on a dummy variable representing condition (treatment or control). Specifically, we fitted three-level models to account for the nesting of children within classes as well as the nesting of classes within schools; this model has benefits over a simple ANCOVA model or a two-level model in that it produces standard errors and corresponding inference tests that are not biased by improper assumptions for the residuals given the hierarchical organization of the data. To improve the precision of the estimate of the treatment effects, we included several covariates. These included: pretest scores for each of the measures described above, centered at the student-level grand mean; a set of dummy variables to represent ethnicity, with the largest ethnicity, Latino/Hispanic, specified as the reference category; and a dummy variable for language minority (LM) learner status, with native English speaker (NE) specified as the reference category.
For example, the hypothesized multilevel model for the Word Mastery outcome is given by the following equations. The level-1 (student-level) equation is:
The level-2 (class-level) equation is:
The level-3 (school-level) equation is:
For simplicity, these three equations can then be collapsed into the following composite form: POST_TARGETWORDMASTERY ijk represents the posttest score on Word Mastery for child i in class j in school k. Parameter β 0 is the overall intercept. Parameter β 1 represents the main effect of treatment on the posttest score for Word Mastery. Term λ 1 represents a vector of parameters for the effects of the student-level control variables Z, listed above. Residual ε ijk represents the random effect for child i in class j in school k, residual u jk represents the random intercept for class j in school The pretest for the Target Word Association was conducted one month prior to the other pretests with a slightly different sub-sample of 405 participants, and was therefore not included as a covariate in estimating treatment effects. As a result, these estimates should be interpreted with caution. *p < .05. **p < .01. ***p < .001.
k, and residual u k represents the random intercept for school k; each of these residuals is independently drawn from a normal distribution with mean 0 and an unknown variances σ ε 2 , σ 1 2 , and σ 2 2 , respectively. Thus, the intercept was allowed to vary by class and by school, while all other effects were specified to be fixed across classrooms and schools. In particular, the effect of treatment was fixed to be the same across teachers and schools, consistent with our interest in the overall average effect of the treatment.
5 Class-and school-level variance components were found to be statically significant as demonstrated by Wald Chi-Square tests in both unconditional and final multilevel models. The effect of treatment and other effects described below were tested using likelihood ratio tests.
Results of multilevel modeling indicated that there were positive and statistically significant effects of the treatment on Target Word Mastery, Morphological Decomposition, and Word-Meanings-in-Context as well as positive and marginally significant effects of the treatment on Gates-MacGinitie Reading Comprehension and Target Word Association. Table 4 displays the adjusted posttest means for the treatment and control groups and the effect sizes for the treatment, and Table  5 presents the fitted multilevel models. As we would expect, the effect of treatments was largest for the most proximal vocabulary measure, Word Mastery Regarding the standardized measures, the effect of treatment on GatesMacGinitie Reading Comprehension was relatively small (d = 0.15; p = .0568), whereas the effect of treatment on SAT-10 Reading Vocabulary was very small and nonsignificant (d = 0.005; p = .5045). It is worth noting that the three-level model for Target Word Association encountered convergence problems, so two-level models accounting for the nesting of students within classes were fitted, and bootstrapped standard errors were estimated and adjusted to account for the additional clustering within schools. 6 To investigate whether any of the effects of treatment were greater for LM learners or NE speakers, a statistical interaction between LM learner status and treatment was included in models for each outcome. Results indicated that the effect of treatment did not differ significantly by LM learner status for any of the six outcomes. To provide further context for understanding this result, Table 6 presents the sample pretest means and the adjusted posttest means for each condition, separately for LM learners and NE speakers. The LM learners in each condition performed lower than their NE speaker classmates at both pretest and posttest on all measures; as shown in the far right column in Table  6 , these differences were roughly one half of one pooled sample standard deviation at posttest (d ranged from 0.39 to 0.61). Similarly, the effects of treatment were not found to differ substantially as a function of students' pretest achievement. For each posttest measure,
Table 5. Results of Multilevel Models Evaluating the Effects of Treatment on each Student Outcome (N = 476)
Note: All models include pretest scores, ethnicity, and language minority learner status as covariates. The three-level model for this outcome encountered convergence problems. Instead, a two-level model with random effects for classrooms was fitted and the standard errors were adjusted for the clustering within schools using bootstrapping methods; although this approach does not allow for the direct estimation of a variance component for school, it nonetheless accounts for the nesting of students within class within school in conducting the test for the statistical significance of the treatment effect. *p < .05. **p < .01. ***p < .001.
Target Word Mastery
Morphological Decomposition a term for the interaction between treatment and the given measure at pretest was tested (in the case of the two measures not given at pretest, interactions with the standardized pretest measures were used instead). Each of these interactions were found to be nonsignificant, with the exception of a small, but significant interaction for the Word Mastery outcome (d = −0.04 for each additional point on the pretest; p = .0002), which suggested that students with lower initial knowledge of the taught words benefited slightly more (e.g., a student who knew 5 fewer words than an average student learned approximately 1 additional word from the intervention). Given the quasi-experimental nature of the study, one threat to the validity of causal inferences about these effects of treatment is that the treatment teachers may have differed from the control teachers in the quality of their instruction in ways unrelated to the treatment, and that these differences may have an impact on results for student achievement that would bias the effect of the treatment effect. Comparison of the instructional quality ratings of teachers in the treatment and control classrooms indicated that the instruction provided by the two groups differed only in ways that were related to the ALIAS instructional approach. As described previously, observers used a three-point scale (0 = low, 1 = medium, 2 = high) to rate teachers on nine quality indicators that were specific to the instructional approach in the intervention but observable in any class (e.g., Teacher facilitates student talk) and six indicators of instructional quality that were not specific to the intervention (e.g., Teacher responds effectively to misbehavior); averaging these two groups of indicators separately yielded two composite values for each teacher. Table 7 provides the mean ratings for these two composites as well as the individual indicators that comprise them, separately for treatment and control teachers. Treatment and control teachers did not differ substantially on the non-ALIAS instructional quality composite (d = −0.08; p = .8566), however the treatment teachers were more than a standard deviation higher than the control teachers on the ALIAS-specific instructional quality composite (d = 1.12; p = .0383). These findings provide evidence that the treatment teachers did not differ from the control teachers in the quality of their instruction in ways unrelated to the treatment and thus support the assumption that the differences in instruction provided by the treatment and control teachers was largely the result of the ALIAS program rather than preexisting differences between the two groups of teachers in their instructional approaches. The pretest for the Target Word Association was conducted one month prior to the other pretests with a slightly different sub-sample of 405 participants, and was therefore not included as a covariate in estimating treatment effects. As a result, these estimates should be interpreted with caution.
Ease of Implementation
Our second research question addressed the implementation of the academic vocabulary program. Our conception of implementation was twofold: the actual uptake of the program in the classrooms studied, as measured by fidelity of implementation, as well as teachers' insights into the ease of implementation of the program. In what follows, we first describe findings on the reported and observed measures of fidelity of implementation and then report on three themes that emerged from the interview and survey data concerning teachers' perceptions of program implementation.
Fidelity of Implementation
Overall, descriptive analyses of data from classroom observations and weekly log data on lessons completed and minutes of instructional time for the treatment teachers indicated that the treatment curriculum was implemented with good fidelity.
Reported Fidelity
Reported fidelity of implementation of the treatment was high, as indicated by the self-report data from the treatment teachers' weekly logs. The top two rows of even the teacher with the lowest fidelity nonetheless reported implementing a high proportion (over 75%) of the lesson components and similarly, no teacher reported substantially less time spent than the allocated 45 minutes per lesson.
Observed Fidelity
Data from observations in the treatment classrooms largely confirmed that average fidelity was high across all lessons. The bottom row of Table 8 displays the descriptive statistics for the percentage of lesson components rated as implemented with good or excellent fidelity. As shown, the average teacher implemented 73.6% of the components across the seven lessons observed with good or excellent fidelity. As might be expected, variation in observed fidelity between teachers was greater (ranging from 50% to 100%) than that for reported fidelity.
Teachers' Perceptions of Program Implementation
Three overall themes emerged from an analysis of the interview and survey data focused on gaining insight into ease of implementation: 1) The challenge of meeting students' instructional needs, 2) the central role of appropriate and appealing text in promoting classroom talk and vocabulary learning, and 3) the role of highquality curricula and professional networks in building teachers' instructional capacity (i.e., their ability to implement the program effectively as well as draw lessons for their practice beyond the program).
The Challenge of Meeting Students' Instructional Needs
In weekly log entries and in the interviews, teachers commented on how ALIAS addressed their students' instructional needs in spite of what appeared to be substantial challenges at the outset. Initially, teachers perceived that many ALIAS instructional activities were too difficult for their students. In log entries they described students as having had minimal prior practice understanding and using academic vocabulary ("the students are having a really hard time with the word welfare," "they struggled with the word classify, having no clue what it meant"). However, in the end-of-program interviews, the majority of teachers cited the benefits of the program and setting high expectations. As one teacher explained in a typical response, "It was very rigorous for my kids...[S]tarting real high-the expectations are really high of these kids-that was very helpful, because by the end of Unit 8, they met those expectations." In particular, although writing activities took a long time to complete, log entries suggested that teachers believed that the ALIAS writing instruction resulted in increased writing competence ("I think this part of the program has been extremely helpful for their writing," "This writing activity always takes a long time, however, we are building some very good writers," "I have seen tremendous growth this year with my students' writing. They are so independent. I am looking at their work from the beginning till now and I am impressed!"). This theme was less prevalent in the interviews, which focused more on the macro-level process of implementing ALIAS as opposed to specifics about the program; however, unprompted, three teachers singled out improvement in their students' writing, while a fourth teacher suggested the value of having more extensive writing (e.g., essays instead of paragraphs). Although the response to the structured writing instruction was positive, the majority of the teachers felt that the peer revision task was not a good use of instructional time; they believed their students did not have the skills necessary to support one another's revision efforts.
The Central Role of Appropriate and Appealing Text in Promoting Classroom Talk and Vocabulary Learning
In weekly logs and in interviews, teachers also highlighted the role of the texts in promoting valuable discussion. Each ALIAS unit was designed to begin with a short text chosen to contain big ideas worthy of discussion, in the interest of promoting rich classroom talk. Beginning with discussions before and after reading the article on each Day 1, the classroom conversations were meant to clarify key concepts in the text and tasks and elicit personal responses from students, while allowing for additional practice hearing and using academic language. Weekly logs reported that the articles engaged students ("this is a high-interest article," "my students were fascinated by the idea of gender schools"), and were the basis for lively discussions ("they really like to debate this issue," "very good day-excellent discussion about discrimination and how students are affected both now and in the past," "Students really enjoyed this article. Pair work to generate solutions to cyber-bullying was fun for them, and they liked giving answers that later went on the chart"). These comments suggested that the teachers were successful in using the provided texts as platforms for improved student discussions. This idea of starting with engaging text to design instruction that encourages critical thinking, lively discussions, and writing practice was one of the key understandings for many of the participating teachers. When asked what they would take away from the experience, almost half of the interviewed teachers cited the idea of beginning with high-quality text to design their vocabulary instruction. As one teacher explained, "There's definitely things I'm gonna take from this-spending time with a certain group of words, pulling them out of the articles...definitely the basic concept of giving the context, but teaching explicitly to those words." During the interviews, two teachers also indicated that ALIAS, with its emphasis on discussion and writing, encouraged broader literacy practices than those traditionally associated with vocabulary instruction. As one teacher put it, "[T]he vocabulary instruction-it's not just the vocabulary. And I've tried to explain this to several other people-the vocabulary is one element of it."
Although teachers initially expressed concerns about the time required by the program in the early logs, these declined over time and only one teacher expressly raised this issue in the exit interviews. Four teachers did express some concern about omitting standards-based instruction that students would be expected to have had for the state test, while one teacher also regretted having to cut time spent on sustained silent reading. Yet even among this group of teachers, there was some tension between the value teachers saw in the ALIAS program and the pressure they felt to cover other material. As one teacher explained, It took more time than I thought it would. And maybe not so much-maybe I did think it was gonna take more timebut more time than I would have liked. And I don't even know about that-maybe I thought the time was well spent. But I guess I should say it's more time than I have.
In the teacher logs and interviews, some teachers suggested better integrating the ALIAS curriculum and the requirements of the district standards as a solution to this problem ("I'm having difficulty finding time to teach my students the academic words for the STAR Test. In the future the program may want to include these words so two functions could be fulfilled in the same lessons," "If ALIAS was gonna go again, which I'm sure it will, it needs to really be looked at and integrated with standards").
The Role of High-Quality Curriculum and Professional Networks in Building Teachers' Instructional Capacity
The logs and interviews revealed three types of support important to teachers' use of the program and their reported improvement in teaching vocabulary: the program curriculum itself, other teachers in their school using the program, and the monthly meeting with the Program Specialist.
First and foremost, we received a strong message that program materials matter. These materials were discussed repeatedly in the teacher logs and the interviews as the most supportive element to doing this work. During the end-of-year interview, when asked to choose the essential component from a list of all forms of ALIAS support, one teacher answered, "the curriculum. Because when it comes down to it, it's you, the classroom, and the curriculum. And so that's the biggest piece of support." The majority of teachers interviewed described the ALIAS materials as highly supportive and self explanatory. As one teacher stated during the interview, "Honestly, the fact that I had the binder with the scripted lesson and the outline-that was all the support I needed. I didn't need anything else." Moreover, some teachers noted in their logs that the information increased their own learning. One teacher, for example, explained how the ALIAS curriculum boosted her knowledge base: "To be honest, I always get affect and effect mixed up. This lesson actually helped me with it."
Related to the program materials, during the interviews, teachers singled out the curriculum's optional sample instructional models (which provided scripted language for instruction) as a positive feature; 8 out of the 11 teachers indicated that having the optional script was beneficial, although they did not always use it. Several teachers indicated that they thought this type of instructional model was most beneficial to new teachers; teachers who reported that they relied heavily on the models during the early stages of implementation and later used them as a reference, picking and choosing ideas and examples were, indeed, relatively new (less than four years experience). As one teacher reported, Quite frankly, I started out using all the scripted lessons. But as I got more comfortable, then I would do my own or change a little bit here and there, you know, change it around. Because you gotta have that teacher comfortableness with it.
Other adults were also reported to play an important role in teachers' use of the program. Although formal collaboration was not required, most teachers had access to one or two other teachers in the school also using the program, and six of the teachers indicated that they took advantage of this opportunity. All of these teachers spoke favorably about their collaborations, which largely centered on answering the day-today question of, "How do I do this?" or, as one teacher put it, "debugging" the program. Discussions included sharing ideas for classroom arrangements and supplemental materials.
Strikingly, teachers' reactions to the local Program Specialist were more varied than their responses to the other supports. While three teachers appreciated the Program Specialist's support, describing her role as helpful for clarifying things promptly ("great support and quick answers to ALIAS questions from [the Program Specialist]"), three others indicated neutrality ("[The Program Specialist] had lots of constructive things to say and stuff like that, but it wasn't like I felt like I needed that as a teacher"), and four expressed a lack of satisfaction ("I don't think she knew the daily program. I think she came to watch management...But it didn't really help me teach the program."). In part, these reactions were associated with different understandings of the Program Specialist's role. The teachers who appreciated the support of the Program Specialist believed that her role was to help teachers. In contrast, those who were less satisfied perceived the Program Specialist to be playing an evaluative, rather than supportive role. The level of satisfaction with the Program Specialist also varied systematically by teachers' years of experience; in the extremes, the three teachers who were highly satisfied with the Program Specialist had all taught for five or fewer years, while the four teachers who were dissatisfied had all taught for six or more years. The existence of other professional networks may have also played a role in teachers' evaluation of the Program Specialist; the teachers most enthusiastic about this support reported little opportunity to collaborate with colleagues, while some of those most opposed were already working with other teachers. Overall, these varied reactions to the Program Specialist highlight the importance of considering contextual factors and building in flexibility when designing program supports.
ALIAS Instruction in Contrast With Standard Practice
To further shed light on the middle school English language arts (ELA) context, our final research question focused on the degree to which the implemented instruction contrasted with standard instructional practice. As previously noted, data from observations in the treatment and control classrooms demonstrated that the instruction that students received in the two conditions differed qualitatively in the prevalence and nature of vocabulary instruction. In this section, we report results from quantitative analyses on the differences between the curricular content observed in the treatment and control classrooms, as well as results from the teacher survey, which provide some insight into what the ALIAS instruction replaced in their classrooms.
Curricular Content and Instruction in Control Classrooms
Observations in the control classrooms indicated that the curriculum content taught in these classrooms differed substantially from that observed in the treatment classrooms, with very little instruction in the control classrooms focused on vocabulary. Table 9 provides descriptive data on the curricular focus observed in the control classrooms, as a proportion of the 15-minute intervals observed across the seven control teachers. As shown, vocabulary was the primary focus on instruction in only 10.3% of the 87 intervals observed. The most common curricular focus in the control classrooms was literary analysis and related comprehension activities with literary texts; this was the focus for approximately 40% of the instructional time observed. Reading comprehension with informational text and writing were also more common curricular foci than vocabulary. In contrast, every lesson observed in the treatment classrooms during the intervention period had vocabulary as its curricular focus; even in lessons demonstrating low fidelity to the curriculum, vocabulary and related skills (e.g., morphological awareness, writing with target vocabulary) were the focus of instruction.
Survey Data About Standard Practice
Data from the teacher survey generally supported the claim that their instruction changed in ways consistent with the ALIAS approach; for instance, a majority of treatment teachers reported that the treatment period included more time for instruction in various aspects of vocabulary, for collaborative learning in pairs, for students to explain and reflect on their thinking, for students to focus on word choice in writing, for guided reading, and for use of graphic organizers.
In addition, the teacher survey data shed light on the curricular content and instruction that ALIAS replaced.
A majority of treatment teachers reported spending less time during the treatment period on four elements that they had previously taught frequently (i.e., 3-4 times a week): narrative elements (e.g., characters, setting, plot); explicit reading comprehension strategies and skills (e.g., predicting, summarizing, identifying main ideas); independent reading; and reading aloud to students. A majority of the control teachers also reported teaching each of these elements with high frequency (3-4 times a week) or moderate frequency (2-3 times a week), supporting the claim that these were the most common elements replaced by ALIAS.
A majority of treatment teachers also reported spending less time on several elements that they had previously taught with moderate frequency: identifying text features (e.g., index, headings); analyzing graphics; oral reading speed and accuracy; several aspects of writing, including writing narratives, organizing writing, and setting a purpose for writing; and independent writing of reports or expressive writing (e.g., journals).
Discussion
The primary goal of the present study was to generate new insights about vocabulary instruction by evaluating the effects of a vocabulary program designed for use in urban middle schools with high numbers of language minority learners, in an effort to bolster students' vocabulary and reading comprehension skills. A secondary goal was to investigate its ease of implementationdefined by its use in these mainstream classrooms and teachers' perceptions of the program-given that the ultimate success of any program depends upon its utility in engaging teachers and students from a wide variety of backgrounds (Donovan et al., 2003; Schneider, 2004 ).
The present study makes a substantive contribution to research and theory in several ways.
If literacy research is going to inform instructional improvement at scale, it must be conducted in ecologically valid ways. Specifically, there is a need for studies that test classroom-based interventions that feature a comprehensive, multifaceted approach to vocabulary instruction, in contrast to focusing on only one aspect of vocabulary knowledge. This approach must be one that can be readily adopted by teachers concerned with the academic needs and engagement of their struggling students. In addition, given the linguistic diversity inherent in today's school-aged population, interventions should be designed with language minority learners in mind, but should also appropriate for their monolingual classmates, not carrying any hidden costs for this group of students. Overall, the findings show promise in developing effective multifaceted vocabulary instruction for successful implementation by ELA teachers in middle school classrooms with high numbers of language minority learners. At the same time, and consistent with previous research, the findings serve to highlight and reinforce the challenge of bolstering vocabulary and reading comprehension skills for students who are not on grade level. What follows is a discussion of the findings and their corresponding implications for research and practice.
Specifically, significant program effects were evident on researcher-developed vocabulary measures targeting knowledge of the words taught, knowledge of word meanings in context, and morphological skills, with effect sizes consistent with previous research on teacher-implemented classroom-based instruction. For instance, the effect on knowledge of words taught (d = 0.39) was comparable to the effect size (d = 0.34) found by Carlo et al. (2004) and the effect sizes across the measures were consistent with those found for Reading comprehension of informational texts 12.6% (11) Writing (composition) 11.5% (10) Writing (conventions and grammar) 10.3% (9) Vocabulary 10.3% (9) Test-taking or test-taking strategies 8.1% (7) Listening and speaking 3.5% (3) Independent reading 2.3% (2) Classroom management, discipline, or other (non-instructional) 1.2% (1) Decoding and fluency 0% (0) large-group educational interventions (see Bloom, Hill, Black, & Lipsey, 2008) . While many studies do not include standardized measures of vocabulary or comprehension, we so included these in an attempt to detect transfer effects on measures outside of those based on the curriculum (Pearson et al., 2007) . The effect of treatment on a standardized measure of reading comprehension was marginally significant and small in magnitude, as discussed below. However, the program did not show significant or practically meaningful effects on a standardized measure of reading vocabulary. Although more research is needed to address this latter finding, it may be, in part, explained by the fact that the words used in this measure are sampled from a different domain as compared with that of the academic vocabulary words that were the focus of the teaching in this study. Finally, although implemented in urban classrooms with high numbers of language minority learners and designed with this population in mind, we found that the curriculum was equally beneficial for their monolingual English-speaking classmates. There are several considerations for researchers and practitioners that emerge from this instructional study. First, the findings suggest that text-based academic vocabulary teaching is a promising approach for improving early adolescents' vocabulary and comprehension. That is, starting with a short piece of accessible gradelevel text and identifying key academic words-words that appear in textbooks across the disciplines-to teach deep word knowledge, is an approach that has not been sufficiently tested in research with older students from diverse backgrounds but that proved a step in the right direction for a large number of struggling readers. Without careful selection of text, these students would likely get bogged down with other linguistic features of typical textbook passages (e.g., syntax or voice; for a discussion see Schleppegrell, 2004) or the idiosyncratic demands in background knowledge required by content area texts (Fang & Schleppegrell, 2008; Schleppegrell, 2004) . Thus, in designing this program, we identified expository texts with accessible content relevant to youth and then identified the corresponding, high-utility academic words (most often abstract concepts) that appeared in the articles, which became a platform for vocabulary instruction.
Moreover, the study and its findings extend previous research on vocabulary instruction into the middle school context. Specifically, it suggests that vocabulary at the middle school is greater than the sum of the parts; that is, a number of lessons using different modalities to learn words deeply-lessons that move beyond simple definitions to focus on building depth of word knowledge (multiple meanings, morphological analysis) over time show promise in bolstering vocabulary and comprehension skills of the middle schooler.
Given that word knowledge is thought to develop incrementally with each meaningful, contextualized encounter with the word (Beck et al., 2002; Stahl & Nagy, 2006) , the lesson cycle within each unit provided multiple, planned exposures to the words in authentic and natural ways. Consistent with current research on the multidimensional nature of word knowledge, some lessons included a focus on definitions and semantically related words, others focused on the polysemous nature of many of the target words, while still other lessons focused on their transformation into other morphological forms (Nagy & Scott, 2000; Stahl, 1999) .
The design of the multifaceted curriculum presents a departure from standard practice in the participating classrooms; the approach is in sharp contrast to the common practice of starting with a list of words, memorizing definitions, and completing basic activities (e.g., using the words in disconnected sentences) or using words that publishers provide during textbook work, which are not always high-impact academic words that are required for comprehending a range of texts. The texts we selected were replete with words that have been found to also appear frequently in the textbooks (Coxhead, 2000; Nair, 2007) . In addition to reading and referring to the text, students were engaged in significant amounts of structured, academic talk and writing, in notably greater proportion than in the traditional instruction observed in the control classrooms.
Finally, we confirmed that vocabulary instructional approaches and activities deemed effective in research with monolingual English speakers (e.g., Beck et al., 2002; Graves, 2000 Graves, , 2006 Stahl & Nagy, 2006) could be effective with learners from diverse linguistic backgrounds. To design effective instructional environments for all learners, particularly given the increasing diversity of the school population, we must determine which strategies are effective at the classroom level. Consistent with the findings of Carlo et al. (2004) , who conducted their study in fifth-grade classrooms with learners from diverse linguistic backgrounds, we found no differences in treatment effects for language minority learners and their monolingual English-speaking peers. Given the mean achievement level at pretest in the participating classrooms-the 35th percentile in reading comprehension-rigorous instruction to meet the needs of both groups is important and pressing.
However, the equal treatment effects for the two groups raises questions about how to narrow the achievement gap. Consistent with other studies that have investigated treatment by language background interactions (e.g., Carlo et al., 2004; Gunn, Biglan, Smolkowski, & Ary, 2000) as well as recent trends on large-scale assessment (e.g., NAEP long-term trend study; NCES, 2008), the LM learners in the current study demonstrated as much, but not more, improvement than their NE speaker classmates. As a result, they remained approximately half a standard deviation below their peers in vocabulary and reading comprehension at posttest. To address the concerns of educators who seek to reduce achievement differences, further research is needed to determine the conditions under which teachers can accelerate LM learners' growth such that they can catch up with their monolingual peers. It may be that instructional techniques different than those that have been investigated to date are necessary or that the instructional focus (e.g., the words targeted for instruction) needs to be different for LM learners. On the other hand, it may be that the same instructional techniques and foci should be provided to LM learners, but in greater dosage (i.e., more instructional time) or greater intensity (e.g., in smaller or more individualized settings).
The small effect on students' performance on a standardized measure of reading comprehension raises several important issues. Although marginally significant, the magnitude of this effect size (d = 0.15) was comparable or slightly larger than that found by Carlo and colleagues (2004) on a researcher-developed measure (d = 0.08). In more practical terms, this effect translated into an additional 8 to 9 months of growth, compared with normative data on growth in the sixth-grade academic year (Bloom et al., 2008) . Although improving reading comprehension performance is indeed the ultimate goal of many vocabulary interventions, this relationship has not been demonstrated prominently in the existing research.
An underlying theory of much vocabulary instruction is that increasing word knowledge and wordlearning strategies will, over time, benefit the reader by increasing the ability to make meaning from text. For example, this may occur by decreasing the ratio of unknown words encountered in text or by increasing students' metacognitive ability to derive the meaning of unfamiliar words. However, those vocabulary studies that have shown effects on reading comprehension measures have typically done so using a researcherdeveloped measure derived from the very same texts with which the words were taught (NICHD, 2000)-a local measure of near transfer (Pearson et al., 2007) . In contrast, it has been much more difficult to show effects on what researchers call far transfer or global measures, such as the standardized, norm-referenced measure used in the present study. For example, the National Reading Panel Report (NICHD, 2000) found only two studies that showed that effects from vocabulary instruction transferred to a norm-referenced comprehension measure.
There are several possibilities for explaining this promising finding. First, it is possible that this effect was due to the work with text in the program. As noted, short pieces of expository text were the basis of the program; to teach the target academic words we begin with the content of the text. Four days of the eight-day cycle involve students working with the article-revisiting it, reading for meaning, and discussing its content to build up word knowledge, and perhaps the in-depth focus on a single text improved overall reading comprehension. Second, in considering the program effects on reading comprehension, we also highlight that the program had significant effects on morphological awareness skills-our largest effect size after that associated with words taught. Morphological awareness, as a facet of metalinguistic awareness, has been identified as an area of weakness for language minority learners and for poor readers, yet has a strong, predictive relationship with reading comprehension performance for these populations (Carlisle, 2000; Kieffer & Lesaux, 2008; Nagy, Berninger, & Abbott, 2006) . Finally, the results may be further understood by examining typical ELA instruction in the control classrooms; on the standardized comprehension measure, students in the control classrooms showed no growth in absolute terms and lost ground against national norms over the course of the academic year. Although control teachers reported vocabulary as their students' primary weakness and instructional need, our observations in these classrooms revealed only approximately 10% of instructional time could be classified as vocabulary instruction. What instruction there was tended to be incidental, i.e., focused on the rare, unfamiliar words (e.g., cannibal, azure, slurp) in a given passage, and superficial, i.e., characterized by providing a single definition or example for a given word without opportunities for processing or practice with the word meaning. Moreover, in these classrooms, the majority of instructional time focused on literary analysis, and only approximately 10% of time was focused on instruction in reading comprehension skills. Although not directly addressed in this study, the focus of standard ELA instruction in these control classrooms is likely a function of classroom materials-novels and literature anthologies-coupled with the background in literature and drama that many of these teachers report.
Following on the findings that the program proved promising as compared with standard practice in bolstering vocabulary and comprehension skills, we investigated teachers' perceptions of the program. This line of investigation was based upon the premise that establishing a program's effectiveness via empirical data showing its positive effects on student achievement is a necessary but not sufficient endeavor, if research is to influence instructional improvement. This is particularly important in the context of the middle school where reading instruction plays only a minor role in the overall curriculum. Three particular themes emerged from an analysis of relevant data, reinforcing and shedding light on several findings previously discussed: the challenge that teachers experience in meeting students' instructional needs, the role of text in promoting vocabulary and classroom talk, and the role of curricula and implementation support in building teachers' capacity for effective literacy instruction.
Initially, teachers perceived that many ALIAS instructional activities-especially the writing activities-were too difficult for their students. Many described students as having had minimal prior practice understanding and using academic vocabulary and found it challenging to implement the program at the outset. However, at the end of the program, the majority of teachers cited the benefits of the program and its role in setting high expectations for student language learning. In addition, teachers and students alike reported the engaging nature of the articles, with many teachers commenting specifically on the role that the text played in this vocabulary instruction; when asked what they would take away from the experience, almost half of the interviewed teachers cited the idea of beginning with high-quality text to design their vocabulary instruction. Also related to ease of implementation, there was an unequivocal message from teachers that materials matter when instituting instructional change. In this case, the materials were seen as the primary strength of the program, considered by participating teachers to be straightforward yet detailed. Discussions of these effective program materials simultaneously reinforced the lack of a one-size-fits-all approach to supporting teachers; the materials provided teachers with the option of differing levels of support (i.e., using a one-page lesson outline or a longer sample script), which turned out to be important according to many teachers.
Strikingly, although those teachers with colleagues similarly using the program found the informal collaborative opportunities helpful, teachers' impression of the support provided by the Program Specialist-a teacher with considerable experience in the district who knew the student population and the program wellwere varied. For some teachers, particularly those with fewer than 5 years of teaching experience and those without colleagues in their school using the program, meetings with the Program Specialist were perceived as an excellent source of support and an important outlet for discussing their instruction. For others, this was not the case. Although the challenges and complexities of effectively supporting teachers to improve practice have been well-documented (Bryk & Schneider, 2002; Elmore, 2004; Guskey, 1989 Guskey, , 2002 Marsh et al., 2008) , that the same adult can be perceived as helpful and essential by one teacher and as evaluative or nonessential by another is a cautionary tale for middle school literacy reform efforts, especially as the literacy coaching model gains momentum across the nation (Hall, 2004; Marsh et al., 2008) .
Implications and Directions for Future Research
As is most often the case, the findings from this study raise further questions that warrant investigation, to continue to advance knowledge in this underdeveloped area of research. First, the study was designed as a sound quasi-experimental evaluation (i.e., meeting the standards of best evidence articulated by Slavin et al., 2008) to determine the effects of the program across a heterogeneous sample of teachers and students in urban middle schools. The lack of differences between teachers in the control and treatment classrooms on key observed variables, coupled with the positive program effects, led us to conclude this multicomponent curriculum is a promising approach for the mainstream, urban classroom with high numbers of language minority learners. Nevertheless, in order to confirm causal inferences about the program's effects on students' vocabulary and reading comprehension skills, there is a need for an evaluation using random assignment. Given evidence that some effects are small and that implementation may vary by context, such research needs to be at a sufficiently large scale to observe these effects in typical conditions. Simultaneously, this research must continue to advance a rich and contextualized understanding of literacy reform beyond the development of effective, empirically-based strategies and instructional approaches, to focus on ease of implementation; factors that influence the middle school teacher's buy-in, uptake, and sustained use of any literacy program or approach; and effective professional development to increase teachers' capacity to meet the needs of their struggling readers.
Second, in conducting the study, we were guided by the goal of designing effective and engaging classroombased vocabulary instruction with high ecological validity, particularly given the context of the urban middle school. The trade-off for doing so, from a research perspective, is that the academic vocabulary program studied is multifaceted in nature-using multiple techniques and instructional components to build up word knowledge and word-learning strategies-and we are not able to isolate which strategies are most effective in advancing students' knowledge. Further research should use multiple treatment conditions to identify the active ingredients in the approach.
Third, although vocabulary instruction research has not typically assessed students' writing, in a subsequent study we would include a measure of students' writing abilities to capture potential program effects in this domain; in the end-of-program interviews, all teachers reported effects on their students' writing skills. While we included writing activities in each unit, we anticipated this would complement and supplement regular ELA instruction. However, our observations of standard practice revealed that only approximately 10% of instructional time was spent on extended writing, suggesting that the quantity and quality of writing activities may be involved in the effectiveness and perceived usefulness of vocabulary instruction. Although we did demonstrate short-term program effects on specific measures of vocabulary and reading comprehension administered immediately after the 18-week intervention, further research is needed to determine whether there are long-term effects of the program. In addition, findings do raise questions about dosage and duration-it may well be that a program such as this provided for the entire academic year would show stronger effects.
Finally, the design of this program, coupled with the push toward more vocabulary instruction in classrooms, raises questions and speculations about the design of this instruction across grade levels. With students' academic achievement in mind, it would likely be better if the text-based instruction in academic vocabulary words such as evidence and method was commonplace in the upper elementary years, to predispose students to more comprehension with the linguistically demanding textbooks they will encounter in middle school and in turn, to lay a foundation for increasingly discipline-specific vocabulary learning. These highutility academic words might be conceptualized as to transition to the content words that correspond with the increasingly specialized and sophisticated conceptual knowledge that students must master in the middle and high school years. Under these circumstances, a program such as this one might function as an intervention for a smaller number of students in the middle school rather than as a part of the regular ELA curriculum for classrooms with high numbers of strugglers. Alternatively, this may be the right strategy for middle school ELA, if complemented by discipline-specific vocabulary instruction in the content area classrooms. Future studies should seek to identify the appropriate context and mix of language instruction that will yield the greatest outcomes for students at different developmental levels.
Although future research in this area is clearly needed, these findings highlight the promise of improving academic vocabulary instruction as a key ingredient in increasing opportunities to learn for students in urban middle schools. As educators and policymakers seek to improve the literacy outcomes of learners from linguistically diverse backgrounds, they must attend not only to students' specific sources of difficulties presented, but also to the needs of teachers in urban contexts for curricula and professional networks that support their improving practice.
Notes
1 In one school, all participating teachers delivered the intervention to guard against contamination effects; these three teachers had extensive common planning time and a long history of collaborating together to plan instruction. 2 As noted above, this measure was not included in the pretest battery. Rather, it was piloted with a subsample of 17 of the 21 participating classrooms one month prior to the pretest. This reliability estimate comes from this pilot. Unlike pretest scores for the other measures, students' scores on this pilot were not used as covariates in the multilevel models because this would have necessitated eliminating four classrooms from the analyses; however, the results reported were largely the same for a model fitted to this subsample that did include this pilot score as a covariate. 3 Due to technical malfunction, the interview for the 12th participating treatment teacher was not taped with clarity and thus not used in the analyses. 4 We recognize that this portion of our study is based on a small, purposive sample; we use the findings strictly to begin to explore the ways in which teachers' perceptions and reported experiences might mediate program implementation. 5 Attempts to investigate the variation in treatment effects at the teacher and school level using random effects led to convergences problems, and alternate models (e.g., with treatment by school interactions specified as fixed effects) indicated that there was limited variation in treatment effects across this relatively small number of teachers and schools. 6 Although this alternative model has the disadvantage of not explicitly modeling variation at the school level as well as at the class level, it nonetheless accounts for the nesting of students within classes within schools and thus provides a conservative and appropriate test of the null hypothesis that the effect of treatment is zero in the population.
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